Application No. 10/720,044 
Amendment dated May 4, 2004 

AMENDMENTS TO THE SPECIFICATION 
Please replace the section beginning on page 9 entitled "BRIEF DESCRIPTION OF THE 

SEVERAL VIEWS OF THE DRAWINGS as follows: 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
Figur e 1. I nt e nsity d i ff e r e ntia l s us i ng mu l tipl e d i ff e r e nt prob e s. 
F i gur e 4. PCR products (approximately 0.1 ng/D l dy e-l ab ele d PCR product w i th and w i thout 10 
ng/D I unlab e l e d PCR product) w e re denatur e d at ele vat e d pH for fiv e minut e s at room 
t e mp e rature, ch ill ed on ic e for f i v e m i nut e s, and adjust e d to n e utral pH to e nabl e hybridizat i on. 
Hybrid i z e d and r e ann e a le d samp le s w e r e d il ut e d 1/1000 in 100 mM g l ycy l g l ycin e , 0.1 % 
hydroxym e thylpropy l c ell u l os e , pH 8.2, and 50 u l of samp l e was load e d i nto a coat e d 200 urn 
g l ass cap ill ary. Electrophor e sis was for fiv e m i nut e s at 2000 vo l ts (constant). Photon cross 
corr el at i on data w e r e obta i n e d by e xcitat i on of th e samp le w i th 635 nm l as e rs at 1 mW pow e r, 
and d e t e ction at appropr i at e wav e l e ngth to d e t e ct f l uor e sc e nc e from th e dy e . The current was 
approx i mat e ly 80 Damp e r e s. Approx i mat el y 1,000 crosscorr e lat i on e v e nts w e r e d e t e ct e d i n 
e ach e xp e r i m e nt. Crosscorr el at i on data r e pr e s e nts crosscorr el at i on of photon bursts w e ighted 
by an i nt e nsity factor. Cons e qu e nt l y br i ght e r crosscorr el at i on for an equa l numb e r of 
crosscorr e lat i on e v e nts w il l produc e a p e ak w i th i ncr e as e d amp l itud e . 
Th e lab ele d PCR product a l on e was d e tect e d at approx i mately 650 ms e c (e l apsed t i mo 
b e tw ee n d e t e ct i on at th e two d e t e ctor pos i t i ons). In th e pr e senc e of e xc e ss un l ab e l e d PCR 
product th e p e ak at 650 msec was pr e s e nt, but it was r e duc e d i n i nt e nsity (d e creas e d p e ak 
ampl i tud e ) du e to hybr i dization w i th i ts un l ab e l e d comp le m e nt (F i gur e 4a and 4b). 

Figur e 5. Photon bursts w e re ana l yz e d us i ng th e i nstrum e nt softwar e to group thos e bursts 

g e n e rat e d by mo le cu le s. Figures 5a and 5b show a time course s e gm e nt of th e data for 
mo le cu le photon bursts. Lab ele d - un l abe le d hybr i d mo le cu le s hav e photon bursts of 50 photons 
- photon bursts of 100 ar e se e n with l ab ele d - only mo le cu le s. 

F i gur e 6. Ann e a le d samp le s (se e figur e s 4a and 4 b) w e r e d il uted 1/10,000 i n 100 mM 

g l ycylg l ycine, 0.1 % hydroxymethylpropyl co l lu l os o , pH 8.2 and pumpod into a coatod capi l lary 
at 1 Dl/m i nut e for 3 — 5 m i nut e s. Exc i tat i on was w i th 635 nm las e rs at 1 mW, and d e t e ct i on was 
at tho appropr i at e wavolongth to detect f l uorosconco. 

Photon bursts w e r e ana l yzed using tho i nstrum e nt softwar e to group photon bursts into those 
groups of photons or i ginating from i ndiv i dual mo le cul e s. Look i ng at t i me plots of th e mol e cu le 
photon burst int e ns i ti e s (figure 5) w e see that l ab ele d - un l ab el ed hybrid mol e cul e s typ i ca ll y hav e 
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burst i nt e ns i ti e s of about 50 photons, wh i l e l ab ele d - on l y mol e cul e s hav e photon bursts of about 

10 0 

I WW. 

H i stograms of numb e r of mo le cules vs. photon i nt e nsity w e r e p l ott e d (figures 6a and 6b). 
W i th un i form ill um i nat i on, i d e nt i ca ll y -l ab ele d ind i v i dua l mo l ecul e s w ill produc e e qu i valent photon 
bursts. Th e l ab el on l y mo le cu l es wi l l b e tw i c e as bright (produc e l arg e r photon bursts) compared 
to th e l ab e l e d - un l ab e l e d hybr i ds. How e v e r, b e caus e th e mol e cul e s ar e i llum i nat e d h e r e by a 
non - un i form beam, th e d e t e ctab le photon bursts, when looked at i n composit e , have a 
distribut i on of i nt e nsit ie s. Non e th e l e ss, w e can s ee from th e mo le cul e photon bursts (F i gur e 6) 
that l ab ele d - un l ab e l e d hybr i d mo l ecul e s (1 X I nt e ns i ty) hav e photon bursts of about 50 photons, 
whil e th e l ab ele d - on l y molecules (2 X Int e ns i ty) hav e photon burst siz e s of about 100 photons. 
Us i ng a cut - off point of 50 photons w e a l so can s ee th e ov e ra ll d i stribut i on of 2X I mo le cul e s i n 
th e h i stogram of mo l ecu l e i ntens i t ie s and can d e termin e th e number of l ab ele d un l ab ele d hybr i d 
mo le cules det e cted i n th e e xp e r i m e nt.. 

Figure 1. Intensity differentials using multiple different probes. 

Figure 2. Schematic diagram of the basic apparatus for single molecule detection using 
laser induced fluorescence- 
Figure 3. Heart of the SMD Instrument showing glass capillary tube. 
Figure 4. PCR products (approximately 0.1 ng/ul dye-labeled PCR product with and 
without 10 ng/ul unlabeled PCR product) were denatured at elevated pH for five minutes at 
room temperature, chilled on ice for five minutes, and adjusted to neutral pH to enable 
hybridization. Hybridized and re-annealed samples were diluted 1/1000 in 100 mM 
glvcvlglvcine, 0.1 % hvdroxvmethvlpropyl cellulose. pH 8.2. and 50 ul of sample was loaded into 
a coated 200 urn glass capillary. Electrophoresis was for five minutes at 2000 volts (constant). 
Photon cross correlation data were obtained by excitation of the sample with 635 nm lasers at 1 
mW power, and detection at appropriate wavelength to detect fluorescence from the dye. The 
current was approximately 80 amperes. Approximately 1 ,000 cross correlation events were 
detected in each experiment. Cross correlation data represents cross correlation of photon 
bursts weighted by an intensity factor. Conseguentlv brighter cross correlation for an equal 
number of cross correlation events will produce a peak with increased amplitude. 
The labeled PCR product alone was detected at approximately 650 msec (elapsed time 
between detection at the two detector positions). In the presence of excess unlabeled PCR 
product the peak at 650 msec was present, but it was reduced in intensity (decreased peak 
amplitude) due to hybridization with its unlabeled complement (Figure 4a and 4b). 
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Figure 5. Photon bursts were analyzed using the instrument software to group those 

bursts generated by molecules. Figures 5a and 5b show a time course segment of the data for 
molecule photon bursts. Labeled-unlabeled hybrid molecules have photon bursts of 50 photons 
- photon bursts of 100 are seen with labeled-only molecules. 

Figure 6. Histogram of photon intensities of hybridized unitized probe. Annealed 

samples (see figures 4a and 4b) were diluted 1/10,000 in 100 mM glycylglvcine, 0.1 % 
hvdroxvmethvlpropyl cellulose, pH 8.2 and pumped into a coated capillary at 1 ul/minute for 3 - 
5 minutes. Excitation was with 635 nm lasers at 1 mW, and detection was at the appropriate 
wavelength to detect fluorescence. Photon bursts were analyzed using the instrument software 
to group photon bursts into those groups of photons originating from individual molecules. 
Looking at time plots of the molecule photon burst intensities (figure 5) we see that labeled- 
unlabeled hybrid molecules typically have burst intensities of about 50 photons, while labeled- 
only molecules have photon bursts of about 100. Histograms of number of molecules vs. 
photon intensity were plotted (figures 6a and 6b). With uniform illumination, identically-labeled 
individual molecules will produce eguivalent photon bursts. The label-only molecules will be 
twice as bright (produce larger photon bursts) compared to the labeled-unlabeled hybrids. 
However, because the molecules are illuminated here by a non-uniform beam, the detectable 
photon bursts, when looked at in composite, have a distribution of intensities. Nonetheless, we 
can see from the molecule photon bursts (Figure 6) that labeled-unlabeled hybrid molecules (1 
X Intensity) have photon bursts of about 50 photons, while the labeled-only molecules (2 X 
Intensity) have photon burst sizes of about 100 photons. Using a cut-off point of 50 photons we 
also can see the overall distribution of 2XI molecules in the histogram of molecule intensities 
and can determine the number of labeled-unlabeled hybrid molecules detected in the 
experiment. 

Figure 7. Example of output from existing laboratory device. The upper two traces 
show the number of photons as a function of time (each unit represents 2 ms) for the two 
channels. Each large spike represents a fluorescence detection event over the background 
levels. The bottom trace represents the cross-correlation of the events for channel one with the 
events for channel two over a 30 sec period with a single peak at 700 msec. 
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AMENDMENTS TO THE DRAWINGS 
Please replace the seven (7) original figures with the attached replacement sheets 1/7 
through 7/7. 
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